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o~ f ' MATH DIAGNOSIS AND PRESCRIPTION .
. | - LITERATYRE SEARCH: | j
FINAL' REPORT . {

*

'One aspect of mathematics‘teaching that theorists,'researchers, and
practitioners have identified as 1mportant is that of diagnosis and pre-‘
scription. The workscope on this topic focused on mathematics diagnostic—
.prescriptive‘classroom activities of K-8 teachers. Plans outlined in the
original proposal to NIE called for knowledge to be collected from-three

sources: (1) a literature search (2) a classroom survey, and (3) a small
scale study of systematic errors. . The original plan for tMe work unit
also included an activity that would have explored methods for utilizing

i

the recommendations of . local teachers, teacher trainers, mathematicians,

i
i

‘ . ‘ . _ y
and mathematics coordinators for the improvement of teacher diagnostic-

-

prescriptive skills. The literature search was designed to provide a

N
~

) . knowledge-base for any mutually'agreed upon intervention or research ac-~
¢

tivities.

-

- The literature search was!initiated in September 1976, but energies 4

were diverted in mid-November when.word‘ués“received from NIE indicating 3

o ) i

its interest ip .a specific classroom survey. The procedures used in the

literature search and its status as of November 30, 1976 are reported in

the remainder of this'document. ’ -0
’ L)

The literature search utilized the traditional strategy of examining '

\

selected indices, bibliographies, and yearbooks as well as the process of

/

citation searching. Figure 1 is,a flow chart of\the‘procedures developed
. , ‘ -OW ) Loy
! - . !

and followed to date.’ : ' .

1
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One of the early tasks was the identification of key documents, re-

-

. ferred to on the diagram as Basic Documents, from which citation searching
would begin (See Appendix A for the list of Basic Documents). Bibliog-

raphies of these documents were examined, the works of citations that ap-
. ) } N _ ‘
peared to be relevant provided further citations, and so on until an

) i
-exhaustive list of pertincent books and articles could be obtained. The:

'

title of every citation was evaluated; those considered promising were /
recorded, secured and read. If the item was then determined to be useful =

to the study, an accession number was assigned, an author card prepared,

!’ .

and the_docupént filed: 1In. addition, its bibliography was copied, and the ,

steps of citation analysis were thus initiated once again.

Some literature was traced through the indices and bibliographies

"referred to on the flow chart as Basic Sources. (Listed 1n.Appendix A;)

-

} . N .The bibliAgraphiés of pertinent articles located through'these s&urces
were thep included in the citation éea:ching procedure.
In this effort, the sgarch céordinéfor waé assisted by a 1list of au-
thors whose w?itihgs frequently pertaiﬁ ﬁq diagnodis and prescrib&}én in
K-8 mathematiés, and a list of phrases and éoncepts which are l;kély ﬁo -
appear in titles f rélevapt‘articlestx (See Appendix A.)

Many ré&cent articles on "readiness" and use of interviews focus on

\

. the Piagetiankqtagés'of development. Those which mefely describe.inter-
views for asseSsiﬁg,the four stages were not included unless the‘implicé—

- y Lo , I3 ‘
tions feor teaching were reported. Articles were deemed pertiqﬁﬁt if' they
» A A v e ’

were reporting research indicating a particular stage to be a prerequisite .
. ‘ — . , ’

b ' for learning alspecific math.skill or concept. The intent was to avoid

’ , . . .
collecting all Piagetian studies that were t§ replicate Piaget's fﬁndings
» . : . N .
A

/
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or intended to 'demonstrate whether or not-comcepts . such as conservation
. ! L . . Y
“ . ’
of number can be taught. Relevance to diagnosds and prescription in the

\ : .
classroom was the primary writerion.

~

Some articles deal with.diagnpsis and/or prescriptions relnted to

special education. "If the described diagnosis or diagnostic procedurc is

-

for the purpose of determining the nature or extent of the"handicap, or

~

1f the prescription xationale is relevant only to the handicap (use of
Q

-BrailIe writer, etc.), then the irlicle was rejected. Articles dealing

’ 41
with remedial clinical settings were also included if they described a

P v

strategy, technique, instrument, orydata that Figh: be used, or adapted

for use, in the classroom setti . P

A dual system of coding was established to permit identification of
P .
each document by type of publicatidn (e.g., research report, instructional

materials, and position paper) andT;§ content'(c.g., factors contributing'
: 2 - .

1

S \ .
to learning difficulties, and models of classroom diagnostic~prescriptive

. -

LY
teaching). The codes are listed as two or more separate decimals. Dec-
i R . .

imals are useﬂ%ESDallow for sub-classification of both type nd content

c%des. For each ggcument, codes in the A row refer to type of publication

B row codes signify content. A legend of A and B codes is presented in s

~

-Appendix C. o

The coding system werks as follows:, ’ L
McAloon, Ann. '"Some Issues of Concern in the Development of].a
"‘ Diagnostic Testing Program." From Proceedings of thL

Third National Conference on Remedial Mathenatics,
pp. 92-98. 'Kent, Ohio: Kent State University, 1976.

Code:* A. 3.0, 5.0 / .
B. 3.3, 8.0 .. X . / - \
The Caqde A legend (Appendix.C) indicates that this document 1% both a dé-

i

scription of instructional procedure and a position paper. . The %ode B

P
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S - | :

legend (Appcndix C) shows that the document dLﬂlB with the use of inwvgen-

\
tories for diagnosis and discusscs teacher cducation in diagnostic-pre-

scriptive teaching. ' R

By November 30, fifty-nine documents pertinent to the study had been
: . '
secured and filed. A list of these documents appears.in Appendix B;

annotations for forty-seven. of them are in Appéndix D. An additional 109

v

documents have been id{;tificd for further evaluation. While the present

collection is in a sens incomplete, it nevertheless encompasses much of

the important literature pertaining.to the diagnosis and prescription of

-

14

»~ .
~mathematicg for. grades K-8, It therefor%zijf potential as a survey of the

most impartant research and theories to dare, and as @ guide to further
resources. It 1s RBS' intention to use some of the material inm a larger

literature search. In addition, RBS hopes that this study will be of

”value to others who sfare its concern for providing children with .sound v

0 ’

A . -
mathematics Instruction.’ |

. ' ' ' .

L I
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BASIC SQURCES '

. : . FREQUENTLY CITED AUTHORS

< ) .RELEVANT PHRASES AND CONCEPTS >.
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Basic Documents

Bauic Documentsas
Bas ¢ Sources

Frequently Cited Authors

Relevant Phrases and Cobncepts =

‘

Y

:

Ashlock, Robert B. Error Patterns in Computation: A sem{-Programmed
Approach. Columbus, Ohlo: Chnrlcs/x. Merrill Publishing Co., 1976.

Brueckner, Leo J. '"Diagnosis in Arithmetic.'" In Educational Diagnosis,
the Thirty-fourth Yearbook of. the National Society for the Study .
of Education, pp. 269-302. Bloomington, I1l.: Public School

" PuBishing Company, 1935.°

i

Cox, Linda S. Analysis, Classification, and Frequency of Svstematic
Error Computational Patterns in the Addjtion, Subtraction, Multi-
plication, and Division Vertical Algogithms for (rades 2-6 and
Special Liducation Classes. Final report, U.S. Department of -

~ Health, Education & Welfare, National Institute jf Education
(Contract #SEO18001. Kansas City: University of Kansas Medical
.Centcr, June 1974. :

Dutton, Wilbur H. 'Evaluafing Pupils' Understanding of Arithmetic.
Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1964. '

~
. “ R S
Glennon, Vincent &., and John W. Wilson. Diagnostic-Prescriptive
Teaching." 1In The Slow Learner in Mathematics, the Thirty-fifth
Yearbook of the National Council of Teachers of Mathematics,
edited by W. C. Lowry$ et al., pp. 282-318. Washington, D.C.:
National Council of Teachers of Mathemaiics, 1972.

™ . P ' “ |
Lankford, Francfg‘c., Jr. Some Comgptationai{Strategies of Seventh
Grade Pupils. Final Report, U.S. Department of Health, Education,
and Welfare, Office of Education National Center for Educational
Research and Development (Regional Research Program) and The
Center for Advanced Study, The University of Virginia, Project
Number 2-C-013, Grant Number OEG-3-72-0035. Charlottesville,
. Virginia: University of Virginia, October, 1972. '

. t
-

the/ fi /t and third conferences).

v 10

. P ' L
Nation7}”§znference on Remedial Mathematics. (Selected papers fror

.

&



Peck, Donald M., and Stanley Mo Jdencke. "What the Teats Don't
Tell," The Avfthpetic Teacher, XXI (Janugry, 1974), pp. H4=50.
q
Re laman, Fredevlceka K. A_(il_l_l_(_b:_ to the _Dl_.»ll\_'»l\_‘(l.‘i_l_!_(‘._'l;(".l_('vll'llu of
Arithmet{c. Colunbusd Ohio: Charles .o MervilD Publiahiing
Company, 1977, ‘

Roberts, Gerhavd Ho "The Fallure Strateples of Third CGrade
Avithmette Poplls," The Avithmetic Teacher, XV (May, 19068),
pp. H42-440. . N

hY

Trueblood, Cectl K. "A Model for Using Dilagnosis in  Individual dglug
Mathematfet Instruction in. the Eletwatary School Classroom,"
The Arithmetic Teachier, XVIIL (Novembes, 1871), pp. 505-511.

the Thirty-fourth Yearbook of the Natlonal soclety fod gle
Study of Education, pp. 113-129.4 Bloomington, 11l.: l; lic
School Publishing Company, 1935. -

Tyler, Ralph W. "Elements of Diagnosis." 1In Educat fonal l)l]mo::is,

’

Weaver, Fred J. "Big Dividends from Little In&g;vich," The
Arithmetic Teacher, I1 (April, 19\55), pp. 40-47:

Basic Sources

Journal of Research in Mathematics Education ,

4

The Arithmetic Teacher

i

"An Evaluation of Journal-Published Rescarch Réports on Elemen{ar_v
School Mathematics, 1900-1965," Marilvn N. Suvdam. Doctoral dis-
‘sertatio.n, The Pennsvlvania State University, 1967.

v
3

A ‘
"Anngtated Compilatiornt of Research on Secondary Sch®ol Mathematics,
1930—1973, Volume 1," Marilvn N. Suwvdam. Office of Education, U.S.

\ Department of Health, {Educat.;’.on and Welfare, Regional Research Pro-
‘gram. The'Pennsylvanib State University, 1972. i‘ ‘

- |

~ s i R s
"Interprgtive Study of Research and Development in Elementaryv School
Mathematiis; Vol. 2," Manlyn N. Suvdam. Office of Education, U.S.

Departmenf of Health, Education and Welfare, Bureau of Research. |
The Pennsylvania State University, 1969. '

| 1) '




Frequently Clted Authorn
Ashlock, Robert
Brownell, William A.

. Brueckner, Leo J.
Buswell, Guy T. .
Culluhun, Luroy
.Cox, Linda S§.

Dgpton, Wilbur
'Crounnlcglc; Foster E.
Heddens, James
Lankford, Frawfeis G.
Morton, Robert L. ,
Underhill, Richard
Uprichard, Edward

Weaver, Fred

Wa}son, John

Relevant Phrases shd Concepts
Clinical. (Intervention) Research
\;' Clinical Studies \
éommon Errors .
Computational Sﬁrategies . . -

ot Al
. ,Continuous Progress Model (where diagnosis is treated)

12




F

N Pupils understanding of

13 o

| v : e
Diagno§isyDiagnpstip
" Instruments y . L.
Interviews ' .
T .o N . -
- Case Studies ~ = ' S, Y
1Difficu1ties in . * (math tqﬁﬂc)
Evaluation - A TS
Diagnostic . ‘
Y . ) 2
Reasons for " ° . o~
* .‘ . .; . . }“J
Uses of - : . . .
Failure Strategles . Ton 8

Groﬁp.Diégnos?s
Grouping[Grouping Practices'zbasis forj
Interyiew-Technique
Kinds of ﬁrrors . ‘
Mastery.Learning/Master&'Model (ﬁhére diagnosi; is treated)
Patterned Errors o '
(m;th topic) )
* Readiness (if specific prerequisite skills are discussed).
Remedial Wﬁrk/Remediation .
Planning for ;
R;:IEnaLes
Sy£¥éma£ic Errors .

Testing (diagnostic)
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Ashlock, Robert B. Error Patterns in Computation: A Semi-Progr ammed Approach.
Columbus, Ohio: Charles E. Merrill Publishing Co., 1972. , 2 _
‘ - Designed for ‘teachers to help children learn to improve their~co¢putag}on
skills. Usdng examples taken from children's classroom work, the auther
provides a step-by-step method for learning to iMdentify and analyze error
patterns; he then describes instructional activities that. have helped many
children overcome each -of these difficulties. For each set *of examples of
faulty computation, the reader can: (a) try to find the error pattern,
(b) check to see if the diagnosis was correct , and (c) receive feedback on sug-

gestions for corrective instruction. The author stresses the inherent R
dependence of computational skill on'th&dunderstanding of basic mathematical
concepts, ) - A

Code: A. 3.0,'6.1
B. 3.4, 4.2, 5,0

Ashlock, Robert B, Error Patterns in Computation: A Semi-Programmed Approach.
Columbus, Ohio: Charles E. Merrill Publishing Co., 1976.

fuller discussion of "Diagnosing and C rrec‘lng Errors in Computation',
(chapter 1), more examples -of error pa terns, and more appendices. '

Code: A. 3.0, 6.1

Essentially the same as the 1972 edftign (above). The 1976 edition has a

B. 3.4,06.2, 5.0 ' F .

Ashlock, "Robert B. "Structures for TeXcher Fducation Related to Diagnosis and

Remediation: Necded Research." From Proceedines of the Third Nationalas
Conference on Remedial Mathematics, pp. '25-29. Kent, Ohio: Kent State e

University, 1976.

An examination is mad%igk the University of Maryland's brograﬁ for training
teachers in the diagno and® remediation of disabilities in mathematics.
The Erogram, built around a math remediation clinic for children, has become
valuable to graduate sEudents; for .it .provides opportunities for working >
directly with children and parents, guidance from the participating professors,
and access to instructional materials. Using this program as illustrative of
Va problems;concérnigg teacher .education, two issues are raised: (1) the need
for research on tcacher education models and how they affect children, and
(2) the need to know in what sequence thesedmodels. should be introduced to
teachers working with children.* In both of these areas, there is no real
evidence on-which to base a conclusion. The author urges professioqi}s to
share experiences and research findings. - ' '

Code: ..A. 3.0 :
et 4 ¢ <
B. 8.0
‘Ashlock, Robert -B. "Undechievers in Elementary Mathematics: Diagnosing and
Correcting Difficulties{in Computation." Paper presented at the 51st annual
. teeting of the National Council of Teachers of Mathematics, Houston, Texas,
April, 1973., ‘ '
25 - ¥
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, In working with children who have camputation difficulties, the teacher has
two tasks: diagnosis and corrective instruction. The most important diag-
nostic tool is the private interview wherein the teacher does not interfere
with the child's procedure or comment on it in -any way, but simply gathers,
data. ' Interviews should be conducted frequently in an attempt to offer help
before error patterns arc reinforced. It iggimportdht to provide a varfbty
of response modes; knowing if*a child can complete a task in the concrete,

-t pictorial or symbolic form will help_the diagnosis, - €ome suggestiong are
offered for corrective instruction in the basic facts of arithmetic and in
~8he step-by-step procedures of arithmetic algerithms. Teachers are urged
to use a variety of techniques; sometimes a child will respond to an approach
simply because it is new.
Code: A. 3.0

B. 3.1 . .
Bierden, James 'E. '"Behavioral Objectives and Flexible Grouping in Seventh ‘Grade

Mathematiecs," Journal for Research in Mathematics Education I (November,
1970), pp. 207-217. | . B \

-

The author combined the use of intra-class groupinf and behavioral objectives
in designing a management plan for a mathematics class. The sample for the
’ experiment consisted of ¢4 7th grade-students who participated.in the program
R4 at the University of Mighigan laboratory school during the 1967-68 school year.
- The ecourse was divided jinto topics, and the élgﬁsroom management organized °
: aroudd them; students Cguld move from one group to another as needs and inter-~
~ ests changed. During the year computational skills of the students increased
- sigriificantly. The most dramatic change, however, was the positive gain in
attitudes toward mathematics. The author feels that the results of the study
indicate that flexible intra-class grouping and behavioral objectives have
potential for improving management procedures and increasing individualized
» instruction in mathematics classes. ‘
Code: ,A, 1,1 ° N

C B. 2.0, 3.2 - | y

-

Brewer, Emery. "A Survey of Arithmetic Intra-Class Grouping Practices,'" The
Arithmetic Teacher, XIII (April, %966), pp. 310-314.

s

A study was undertaken to ascertain the extent of fntra-class grouping in
elementary school mathematies classes, and what methods are used for forming
and working with such groups. A_questionnaire was sent fo 24063 elementary
school teachers in 156 schools in Ohio, related research wag examined, and the
written opinions of professional educators evaluated. Majér conclusions were
that while there is sufficient use of intra-class groupjwg (one of three teachers)
to warrant further study of its efficacy, many teacherd avoid grouping because
they do not understand the need for it, do not have ddequate teaching materials
for it, or believe that it takes too much time. The author feels that the
major purpose of using intra-class grouping is to increase individualized in-
structgon.v He recommends encouraging teachers to use grouping, but adds that
they must also be helped to understand its value and to learn the means for

its implementation. . 4 :

Code: A. 1.4 g 3

B. 3.2 26
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Brueckner, Leo J. "Diagnosis in Arithmetic." ﬁn Educational Diagnosis, the
- Thirty-fourth Yearbpok of ' the National Society for the Study of-: Education,-
pPp. 269-302. Bloomington, Il1l.: Public School Publishing Company, 1935. y

- The author dlscusses mathematics in a broad context, stating 1its four
functions to be computational, informational, sociologlcal and psychological;
methods are proposed for d1agno§!hg abilities as well as weaknesses in each

+ of these areas. Factors contrlbuting to growth in arithmetic.ability and
common symptoms of ﬁaulty learning are identified. It is stated thar survey
tests enable the teacher to determine the general phases of instfuction that

"have been adequately sttessed and those that need to-be more fully developed.
They must be followed by analytical tests for more precise diagnosis of diffi-
culties. Any test results, however, have limited value. In order to obtain

-adequate data concerning the pupils' methods of work or the nature of the errorg
made; four general methods are.prescribed: (a) observation of pupils at work,
®). ana1y31s of written work, (c) analysis of oral responses, and (d) inter-
views. Principles that should underlie the organiZatlon of the curriculum

. in arithmetic from the point of view of both developmental and remedial
‘teaching are presented. The author concludes with .specific technlques to .im-
prove instructlon for all aspects of arithmetic, with emphasls ‘on problem“

; soIv1ng. ) s .
Code: A. 3.0 L o .
B. 3:0. L S
Brueckner Leo. J. "Introduct10n.¥> In Educatlonal Diagnosis, the Thlrty fourth

Yearbook of the National Society for the Study of Education, pp. 1-14,
“Bloomington,’ Ill..- Publlc School Publishing Company, 1935, .
v Educational diagnosis 1nc1udes techniques for the evaluatlon of Students
strengths; as well as weaknesses. For these purposes, there are many standard
tests available, but by themselves they are not adequate diagnostic tools. -
Through other technlques such as observation, ana1y31s of written work, analy-.
sis of oral respomnses, precige laboratory Procedures and interviews numerous *
lists of the types of errors made by childfen have been complled Thls infor-
mation provides further insight into learning’'difficulties, but we are still
“serlously handlcappedvby our lack of precise methods-of testing and by our ignor-.
ance of the causes of most learning difficulties. : We have been too concerned -
with the manifestations of difficulties through external symptoms'. Ye must
conduct research into their cayses; to that end w%\need to- make use Of'sciengifig,

"

technlque. ' . . v _ )
Code: A. 5. 0 I, s - . L : ' -
, B. 3.0, 5.4 ‘ . e ' | .
Brueckner Leo J. "Pedagogical Factors Associated with Learning Difficuley." In

Educatlonal Diagnosis, the Thirty-fourth Yearbook of the National Society. fof
- the Study of Educatlon, pp. 49-62. Bf%omington I111,: Public School publishing
Company, 1935. ‘ . .

e
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. . . .
Inadequacies of the ingtructional situation that can contribute to learning,

+difficyleies are outlined as follows: . (1) inadequacy and inefficiency of
instructional materials (2) faulty or unskiilful instructional practices :
and procedures, (3) fallure of instruction to provide for individual differences,
(4) ineffective guidance by teachers during learning activities, (5) ‘undesir-
able pgrgonal tand social relatlonships between teacher and puplls, and (6)
ignorance of t ﬁe factors contributing to learning difficulties and failure #
to correct tham. Much research data are used to support the author's as-

, sessmentg of each of these problem areas which is ahalyzed in terms of its

r -effectg gn student . performance.

) Code A. 5.2

B.'6OO ’ . . . . . . f - . ’ . 4

‘Brueckner’ Leo J. "The Principles of DevelopmentaX and Remedial Instruction." .
In Eﬂ&sggigﬂil_giéﬂﬂgils the Thirty-fourth Yeaxbook of the National Socletyw
for the gcudy of Education, pp. 189-198. Bloomington, Ill.: Public School
: Publlshing Company, 1935, :
The’ COnslderatlon of numerous case stydies gave rise to the author § formula- S
tion of flftee“ principles that he considers bagic to developmental and remedial , .
; 1instruetjon. ' Createst emphasis is given to the f1rst of these: g e’ need tq
make groyth of the lndlv1dua1 the, primary concern. Other prlnciples include .
- the observations tHat it is the child we are evaluatlng, not ‘the subject:matter;
the tota] situation needs to be canvassed in order to determine ‘the*factors
contribyring to the dearning d1ff1cu1ty, with special consideration given the
emotiona] and social gspects; the remedial program should be viewed as an in-
. tegral part of the normal classroom activities. :

o’

Code: .A. 5',2, 5.3 : ‘ - - o . ) . ) \
N ) . ’ B. '7.9 . - . ( - LI . . \.’ - . "_'.-" ~
.Y . N ‘I ﬁ’z: . - . —\ . -

Brueckner, keo j, 'Technlques of Diagnosis." In Educational Dlag_psls the - «
Thirty-foyrth Yearbook of the Natfonal Society for the Study of Education, -
- pp- -131- 153 Bloomlngcon ‘I11.: Public School Publishing Company, 1935.

The aU;hor -focuses much attentlon on the strengths and weaknesses .of tests for
diagnoslng what he calls the essentlals —- reading, spelling, writing and
numberg,  In addition to the@admlnlsbfatlon of dlagnostlc tests, other evalua~
- tive deyjces must be employed, 1nc1ud1ng observation of students at work,
systematjc analysis of students" written and oral responses, and interviewing.
Lists apg analyses of - the. klnds of errors students make in algebra and ar4th-
metic are avallable. In spite of some Weaknesses, this research has thrown
cons1d§}éb1e light on the nature of learning. Many remedial measures have ,also
been 1denrzf' d, but §itfle exact information concerning their effectiveness
is aVallable-, Hore S%hentlflc technlque needs to be employed in educatlonal

reséarch,
Code: 4, 3. 0, S 2
B. 3. Ob .
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Burns, Paul C., and Arnold R. Davis. '"Early Research Contritutions to Elementary
School Mathcmatlcf'" The Arithmetic Teacher, XVII (January, 1970), pp. 61-65.

2 ﬁ .
Summarizes 34 pioneer researches on elementary school mathematics, published
between 1919 and 1947, that touch on these topics: (a) beginning instructloﬁ
- (b) content selection, (c) role of drill and practice, (d) basie operations,
»~ (e) problem solving, (f) readability and vocabulary, (g) “disability;, and (h)
~~"History and summaries of research. Research on disability is highllghted
by the 1925 study oi G. T. Buswell and Lenore John who attempted to’ catalog
pupils' opcrational habits in each of the operations), and Peter L. Spencer's
study of 1929-30, one of the early efforts to identify typical student errors
. . in mathematics. All of the research cited was influenced by research in
related areas; all had impact because they were closely related to the probleps
of the day. Dy ? )

- . "~y .
«Code: A. 2.0 . oo : ' R

B. 4.0,76,0 . ,_j

Cdllahan, Leroy G.. "Neuroscience and Remedial Mathematics." From Echeedings of
the Third National Conference on Remedial Mathematics, pp. 38~44.. Kent, Ohio:

v

. Kent State Unlver51ty, 1976. . . _J' R

‘An overview of the theories of bra1n function is given in an attempt to .

"relate the impllcatlons of tontemporary developments. of neuroscience to ' s
. research in remedial mathematics. Evidence suggests that there is a neuro- "
" logical basis for lack of-performance in mathematics for some students. The”/gg\

eed for research is evident;

"number is probably relatively small, yet the
~little.investigation has been made into the’ athemhtical behavior syndromes
of °such children or the necessary instructifnal procedures. While our top

- priority in the study of mathematics instrfliction should be on the development
of excellent classroom teachers and ‘supervisors, the clinical center .must
continue to be an importarit component in the overall program.

Code.. A 2.0, 5.2 o : - ) . o »,
B. 6-0 'n : ‘. ’ » L :
Capps Lelon R. "Thoughts 81 Coordinating a Research Effort in Remedlatlon 1n h
Mathematics." From Proceedlngs of the Third National Conference on Refiedial

Mathematics, pp. 45- 47 Kent, Ohio: Kent State Unlverslty, 1976

"> o . 'l
A survey of the ¥1terature makes it ‘apparent that in several important areas
of mathematics remediation the research is .very limited. There are few studies
on. content objectives and the 1earn1ng problems associated with them. For
example, several studies were ‘found dealing with the d1ff1cu1ty level.of basic.
'combinatlons, but 11tt1e or no research on causes.or successful remediation
techniques. Research seems to be lacking on computation with any but whole

-. - numberss, and on remediation beyond the elementary school level. It is suggested

that reésearch efforts be coordinated, either through the formation of a ‘group

~lor through exastlng channels, such as the Arithmetic Teacher. The main purpose
‘"would be to rev1ew and. summarize research studles, and to: d1ssem1nate 1nformatlon

P
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* A skills inventory of individuals and institutions would help assess current
efforts underway, and identify sources where needed research might be initiated.

' Code: A, 2:0, 5.4

B." 5.0, 6.0
- N, b ' S
Carpenter, Thomas P., et al. "Notes from National Assegssment: Perimeter and Area,"

.+'The Arithmetic Teacher XXII (November, 1975), pp. 586-590.
I

~Based on studies by the National Assessment of Educational Progress and state
assessments of Florida, Wisconsin and Michigan, it is concluded that by the '
time they reach junior high school, most students are capable of only simple
measurement problems which they perform in a‘rote, superficial manner with
little understanding of the procedures to.be used. In order to increase their
ability to deal with measurement, it i5 recommended that students should: (a)
be taught to draw a picture of the figure that is under consideration, 'to help
them visualize what 1s to be done; (b) be given the opportunity to verbalize
plans for solving the problem; and (c) be encouraged to check answers to see
if they make sense. The purpose of the above steps is to encourage students

' to think about measurement as a. probleg;solv1ng situation rather than mechan-

ical drill. If in addition, they hive ‘a variety of'such problems, students
will be given a more meaningful treatment of Jueasurement situations. They are
also provided valuable experience with general problem—solv1ng strategies.

X Code A. 2.5, 3. O - - - 5 —

8. 5.0 " | | - (\

Carpenter, Thomas P., et al. "Subtraction : What Do Students Know?" Me Arithmetic
TeacherLVXXII (December, 1975), PP. - 6?}7657 : :

~ <
.

The authors report national performance’ levels - of various, age groups on selected
4 subtraction problems used in the 1972-73 mathematits ass:\Fment of the National . _

Assessment of Educatfonal Progres NAEP results indicate t@at myst students 4
master basic subtraction with regrouping between the ages.of 9 and 13. ' Sub- .
- traction computation improves from ages 13 to 17, even thaﬁgh little system-

.atic drill is provided in the high school currioulum. Two types of errors were.
" found most frequently: subtraction ‘with some regrouping’ errors, and reversals--
both of which were identified even 50 years ago as two of the most frequent
. subtraction errors. There is. 1nsuff1c1ent data ‘to accurately assess whether
s+ ° Or not students’ ab111ty to.subtract is declining. -‘Data do indicate that sub-
straction performance could be improved. The authers believe that 1mprovement
can be brought about by modest efforts of individual teachers 1if they (a)
stress systématic chedkiﬁg of tesults, &) organize instruction to develop an
understanding: of subtractﬁyn concepts, :and (c) design an instructional program
1s responsive to &tn ents' needs., ' : ' :
. 2.5, %70

"\B. 4.1, 5.0 S s o . o

~ Collins, Kenneth M. "An Investigation of the Variables of Bloom's Mastery Learning
Co- Model for. Teaching Mathematics.!' Paper p{esented at the Annual Meeting of the”
o American.Educacional ‘Research Association Chicago I11., April 1972.. l-_.

. B . Tt . - s .
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A study was conducted with four classes to evaluate the imporkence of three ' v
variables of Bloom's mastery learning model: specmflcatlon of objectives, use \
of diagnostic-progress tests, and use of alternate resources. First
semester eighth grade students received four treatments? that differed some-
what' from those given to second semeste¢r seventh grade students_ The results
indicate: (1) the use of either a list of specific objectives or diagnostic
prescriptive tests with recommendations is sufficient for a significant increase
in student mastery of teaching objectives; (2) the use of alternate resources
did not appreciably increase student achievement, an indication that the pre-
scriptions based on the text and class-work wgre adequate, (3) the usefulness
of specific objectives is confirmed; and (4) that general objectives of the ‘form .
used have little effect on student achievement. .
Code: A. 1.1 ' L4 -
B. 2.0, 3.0, 7.0 ‘

’

Cook, Walter W. "Functions of Measurement in thefDlagnosis and Treatment of
Learning’ Diff1Cult1es From "The Functions of Measurement in the Facilita-
tion of Learning." In Educational Measurement, edited by E.F. Lindquist, 4
pp. 33-38. Washington, D.C.: American Council on Education, 1966.

' Schools organize learning experiences sequentially; therefore, in order to
diagnose difficulties, it is necessary to measure a student's level of )
accomplishment within a given sequence. A gemeral achievement test $s designed
to express this measurement in terms df a single score. It is too general
to guide instruction for individual pupils. Diagnostic testing, on the other .
hand, is designed to reveal ‘specific deficiencies. It generally takes two
approaches: readiness testing which frequently ifbhasizes discovering which
pupils should be placed in a given se&uence, and“diagnostic testing which is
administered after a period of instrucqion Many elementary schoo%_teachérs- -
carry on almost constant diggnosis through their teaching -methods. Exper ’
prepared tests can make that task more thorough and efficiert.
- Code: A. 5.1, .§.2 .

§.~3.3

.

A

Cox, Linda S. Amalysis, Classification, -and Frequency of Systematic Error
Computational Patterns in the Addition, Subfraction, Multiplication, and
inision-Vertical Algorithms. for Grades 2-6 and Specilal Education Classes.
Final réport, U.S. Department’ of Health, Education & Welfarg, National
 Institute of Education Contract #SEOlSOOl Kansas C1ty. Uni verslty of
"Kansas Medical Center, June, 1974. °

.~

L3

‘ Frequenc1es and descrlptlons of systemat1c errors. in the four usual algorlthms
for addition, subtractlon, multiplication-and division of whole numbers were
’ studied in upper-middle 'income, regular, and special education classrooms |
involving 744 children. Errors were studied within levels of computational -

skill for each algorithm. Results showed. tha five to six percent of the - ¢
children. made systematic errors in the addi , multi llcatlon and d1v1510n .
4 . algerithms, while 13 perCent made 'systematic errors f he subtraction

P
algorlthm One year later, a follow-up stdﬁy 1nd1cated that 23 percent gf the

-
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*  same children were making either the identical or a different systematic .
error. The author concludes that one can say'only with a qualified yes S
: . thgt systematic errors tend to be persistent. .
. Cade: A. 1.5 ‘ ) :

B. 4.2 : ’ : ) - .
. \ ' , _ , - <
Cox, Linda S. ’"Riagnosing and’}emedi:ting Systematic Errors Addition 'and
Subtraction fomputations.'" The Arithmetic Teacher, XXII (February, 1975),
pp. 151-157. ’ S : . .
. : .
Teachers must look for patterns in children's computational errors. Guide- \ .
lines are given for constructing and administering informal diagnostic, tests )
' for systematic errors and weaknesses 1n the mastery of basic arithmetic
facts, -- two separate areas of difficulty that .teachers often confuse. Basic
facts, systematic errors, random errors, and careless errors are defined.
While it has been demonstrated thit remediation for systematic errors is
possible, research on apprnpriate/ remedial teaching methods is almost non- |
\gxistent, at the present time,teaghers must continue to use their own judgment.

ode: A, 3.1 ' e :\ : o \—\)
B. 3.0, 4.2, 4.3° C ‘ . @ . ‘

' *

Crenson,, John. "Learning Disabilities in Mathematics." FromrProceedingsAof

the Third National Conference on Remedial Mathematics, pp. 48-50. . Kent,
Ohio: Kent State University, 1976. '

Only in recent years have mathetatics educators given widespread attention
‘to,dlagnosis and remediation; for the most part, research in these areas

s been perfunctory and dissemination almost nonexistent. Others in the field
of education have placed emphasis on the loose term, "1earning disabilities,"
with resultant classroom procedures that are based on questionable research.
as well as lackidg specific application to math difficulties. Models must be
created thht .prévide strategies and techniques for diagnestic/prescriptive:

teaching of mathematics. This‘{alls for a united front ‘of mathematics edica- .
~

. \ _ tors to bring about extensive ‘and respdnsible research, along with the requi-
Tt site disseminatiom that will enable the findingg to have an impact on classroom
. tgaching. - : )
Code: "A. ‘5.4, 5.5 P - o
"B. 3.0, 5.0 . . R *

Denmark, Tom. "Diagnosis of Entry Concepts and Skills: Grades One and Two."
From Proceedings of the Third National Conference on Remedial Mathematics, - (

I3

. pf 51~-74. Kent, Ohio: Kent State University, 1976. S
' \ N . i o . .

o Prev tion is viewed as the pr1ma§y purpose,of diagnostic teaching, partic-
T ular?n in the earty grades. he! development of a successful diagnostic’

prooram'depends upon the'ability to understand children s thought processes
. in all of their work with mathematics. Examples of first and second gradefs

responSes to diagnostic questions are taken from 1974 -and 1975 assess ents
made by Prgject for the Mathematical Development . of Children. Skills, that
, were test yd incl&de knowledge of one-to-one correspondence, counting, and e

e
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<« conceptjon of equivalent sets; the latter indicated that most children

had a clear conception of cquivalent scts, but their definition is not, the

. one which 1s supposedly taught in the school curriculum. It is emphasized
that testing must make use of a variety of tasks, in order to compensate
for difficulties that may arise from non-mathematical conditions such as
unfamiliar vocabulary or manner of giving directions.

Codd: A. 1.2
. B. 4.1

. Dutton, Wilbur H. Evaluating:Pupils' Understanding of Arithmetic. Ehglcwood Cliffs,
v NJ: Prentice~Hall, Inc., 1964. - i ' -

Although the tcﬂchlng of mathematics has'undorgonc a great deal of chagge,
there seem to be few toolsdfor evaluating the ¢ffectiveness of math curri-
cula. The author emphasizes the need for eval ation and provides evalua-

tion instruments for both old and new math programs. Included is a review é
of” the reasons for the development of new math programs and a review of R_
research on évaluation procedures in mathematics. There are suppestions
for-the construction and use of tests to measure pupil understanding of

~selected arithmetical concepts in grades 3 through 6, and suggestions for

" informal evaluation which should be used in the day-by-day tvaching of
arithmefic.,, : . » :
Code: A.. 2.0, 3.0 .n

. B. 3.1, 3.3,'3.4

A

.

Engelhardt, Jon M. "Diaguosds and Remediation in 5Ch001 Mathenmatics: Developing
Continuity Among R and D Efforts.’” From PTO(Ptdin 3 of the Third Nat{onal
Conference ¢n anediﬁl ﬂathewatics, pp- 72-77. Kent, Ohic: Kent 5;1u
University, 1976. : '

Further - investégation of mathematics diagnosis 1is- needtd regarding: (1)
individual difference variables which potentially affect student perforsance
in diagnostig si;uatinns. (2) internal structure of diagnostic testing ==
type of items, response format, etc.; (3) the rolc of language {n diagnosis;
(4) teacher beh&vior in theé diagnostic situation; and (5) exazination pof
student errors as a diagnostic technique. Further Investigation fs also need-
ed concerning the effectiveness of existing reémedial programs and techniquens
For educating mathematics teachers. To improve continuity dm=ong all of ltht
. efforts, the following steps are suggcstud: the establishzent ot a ui\.nuuti
remediat ‘newsletter, the development of common literature surveys, and the'
establlshmcnt of common .data COllLCtiOn across mathematics cliuL\u

Code: A. 5.3 | ' a
B. 3.0, 5.0 ~= - - : _ N

Glennon, Vincent J., and John h Wilson. "Diagnostic=Prescriptive Teachling.
_In The Slow Learmer in Mathgmatics, the ThirLy-fifﬁh Yearbeok of the a\;)

National Council of leachersiof Mathematices, CdiLLd by W. C. Io-r\ e al,.,
pp. 282-318.  Washington, DC: National Council of Teachers of lthL at iy,

1972.
¥ oo \ : - : : > ! ?. ;e e _ N .
In this discussipn of diagnostlc-preseriptive: teaching of mathematics for = ‘
: . : . 7 3:3::' '-_ ;".4 . . g
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slow lenrners(/the problem is approached in a broad context, considered to
' he "as latge as a theory of instruction itself," and takes {nto account
" the numerous®causes of learning difficulties In addition to those that are
cognitive. A taxonomy for the content of clementary school mathematics is
presented, with the work of learning theorists Gagne and Bloom discussed.
Group techniques for diagnestic-prescriptive tcaching have emphastazed
* product, while individual methods emphasize process; both approaches are
necessary, but we have ovurumpha‘ihcd the former. Lessons are presented
from a case study in which the content taxonomy wias used by the teacher
as a guide in the selection of objectives and of relevant group and fndi-

. vidualized tecaching procedurcs . "
‘ " Code: A. 2.0,°5.1, 5.2 o S
B. 1.0; 2.0, 5.0
\ . , )

Hyqes, Michael C. "Response Modes and Diagnostlc Procedutes : dedvd Research, ™
y ! From Proceedings of the 'Third National Confurvace on Remedial - Mathematies,”
.8 pp. 78-82. Kent, Qhio: Kent State University, 1976,

Researchers agrce that children move sequentfally from concrete response
Wodes in mathematical performayce to symbolic modes, with iv(drvvninu Ltagen.
Techniques for dlagnosing the Varifous response modes do oexist, but we have
little knowledge for determining~effective sequence for teasting., A prostuct -
oriented philosophy uses other response modes ‘only for theose skills fudyed
to be unsatisfactory by initial testing done ht the abstracp level. A
process-oriénted phllosophyr uses all response modes Tor testing, tepgardleany
of student strengths or weaknesses, but might use cither seguence == abstiact
to concrete, or the reverse. Four levels of diagnosis used at the Arithaetdic
Center at the University of Maryland suggest an overall abstract to convrete
testing sequence, but it is not always clear wﬁ\!hlr gp<c;xl‘ diapndutic ac-
tivities should begin on the abstract or the concrete level.  Research fa
- needed -if we are to undeYrstand the most 1ppropri*{o sequence for produciag

' information which allows the effective prescription of remedial dnstruction,

Code: A. 5.2, 5.3 . ’ .
- .B. 5.0 . , - \ ) /(/

’

f

Irons, Jenry L. "The Need for Packaged Material and a Delivery Svater’ From
Proceﬁdln"s of the Third Wational Conference ;n]Eﬁbiig.H.:Lu.;..txxu,
PP- "84-91. Kent, Ohio,: xent State University, 1970,
!
Many fresource teachers and diagposticians are porely Tacking in the knuulvdhr

- s »

of specific diagnostdc instrumeptfNand techniques pertaining To mathe: aat o,
Therefore, diagnostlc too¥k must bLEdCVLlOPLd and uxs.‘ﬂz\atlu. Lf}liudl

. components ¥ a dfagnostic _package must be the scope of the mathenatica Ro
be tested, equencing of the mathermatical concepts, levels ‘to be tv;in‘ 4
4 it the

.resource ‘list of recommendad Altcrrntg instrunents aivd actiwities, AN
structured ingerview and/cr 1ntorﬂxtion sheet. Dl\!lﬂ"”cﬂt of a dellivery

/ system must include a system for training teachers  angd o means of stuadving
the effectiveness of varicus svstems. - The Stephuen F.o Austin State Uhfversity
) in Texas offers a model for teacher trafning., Kev clements of the succenss

Y

+ v -of the program:were the suppoertive rolcs of t%c school superintendents agd the
high standaﬁ%kxnaintalngd for the trainees.w While the requirements of a

[ .
- - . A0 . v

O . . : . . - ‘ . -
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diagnostic package and dellvery system excced our present -abilities,

. , it is argued jhat the academic nceds of mdny childrcn call for our
efforts to mdve in this direction. _
Code: A. 5.0 > *

B. 3.0 \

Johnson, Martin L.| "The Role of Plagetian Theory and 'Plagetfan-Type' Tasks
in Mathematics Diagnosis and Rumedliation." From Procecdinegs of the Third
-National Conference on Remedial Wnthggjtics pp. 30-37. Kent, Vhio:
Rent State Unlvers1Ly, 1976.

The usefulness of Piagetian theory to dlagnostic and remedial fnstruction
- of mathematics 1s examined, particularly at the Concrete Operational level
of children's cognitive development. Three examples are provided of the
tasks that Piaget developed to help evaluate children's degree of understanding.

or certaln arithmetical and geometrical ideas. It is concluded that knowl-
-edge of Plagetian theory would be helpful to a clinfcian in designing
instructional activities; ‘for example, knowing.that concrete Opvéftinnul
children reason on objects and events that are,real to them should assfst

- in choosing appropriate learning experiences. More rescarch {s nceded, but

. Plagetian theory has already demonstrated usefulness, one of fts major implt-
cations to current, mathematics inbcruction being the concept of gathering -
information from interviews. ‘
Code: A. 5.0 _ T

‘ B. 3.0, 5.0, 6.0 N
. ’ rl
Lankford Francis G., Jr. Some Cemputational Stratesies of Seventh Grade Puplls,
Final Report, U.S. Departmglt of Health, ‘tducation, and kJﬁx.rt, OfTlee .
of Education National Center for Educational Research and Development
(Regional Research Program) and The Center for Advanced Scud». The Undveraity
of Virginia, Project Number 2-C-013, Grant Number OEG-3- -0035. LheruL euville,
Virginia University of Virginia, October, 1972,
. . — -
Diagnostic interviews were c0nductLd with 176 seventh-grade students from
six schools in Virgifia, Georgia, Colorado, Michigan, and Washington, be.
Students '"thought aloud" while computing 13 whole g"\bcr and 15 fractioen
exercises and 8 comparison questions (e. 8., Which ¥s larger, 273 or S5xixly),
Among other concldsions is that students Vqry ‘widely in:thefr computational
strategies. “These strategies are discussed, along with the nature of the
- wrong answers that were given, and somngc of the characteristica of good and
poor computers. Descriptions: of the tapL~recorde intervicws are included
in the report. Recorded interviews are seen as a promising technique tor
‘identify{pg computational strategies. It {s urged that childrea be encourased
o reveal/thelr individual strategics and that teachers recognize these as
original thigklng rather than deviationb from a dCbier norm. ’

’ Code: A, 1.2 . ;
© . : '
L B. 4.1, 4.2 . :
. Lankford, Francis G., Jr. "Whaf can a Teacher Lenfn‘Abquc a Pupdl's Thinkiﬁg
Through Oral Interviews?'' The Arithmetic Teacher, XxI (January, 1974),

ppo 26"'320 .
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A summary of the author's earlier study, Somg Computational Strategics of
Seventh Grade Pupils, Ffnal Reporg, U.S. Department of iealth, Educatlon,
and Welfare, 1972. Sce file #5.

Code: A. 1.2, 3.0

B. 4.1, 3.1 N

<

McAloon, Ann. ''Some Issucs of Concern in the Development of a Diagnostic Testing
Program." From Proceedings of the Third National Confcreﬂco on Remedial
+Mathematics, pp. 92-98. Kent, Ohio: Kent State University, 1976.

An outline is provided of important considerations for the development
of a diagnostic testing program appropriate for use by classrbom tecachers.
Questions must first be raised concerning the content -- what objectives
or skills are considered necessary. Development of a diagnostic test
requires basically. two steps: analysis of the complex performance into
its component subskills, and makisg the test-as free as possible from any
other source of difficulty. Factors other than mathematical ability must be
taken into account, ji.e., emotipnal needs, maturity of the student, cultural
background, etc. General criteria of tests are listed. It is assumed that
as a group, elementary school teachers are inadequately trained in mathe-
matics ‘and educational measurement. We need'to ask ‘in what arecas they nced
the most help, when that help can be given and by whom.

S N

v/ Code: A. 3.0, 5.0
B. 3.3, 8.0

0'Brien, Thomas C., and June V. Richard. —'Hgterviews to Assess Number Knowledge,"
' The Arjithmetic Teacher, XVIII (May, 1971), pp. ,322-326.
1] L 4 .
Refegence is made to the resecarch of Jean Piaget in which.it is maintained
that krowledge is a process rather than a product. The authors suggest that
if such is the case, then traditional paper-and-pencil methods o{~€sseastng
student abflities are less valuable for teachers than interviews which place
more emphasis on thought processes than on factual information. The authors
<o ©  report on what they call "the first stage of an interview protocol” which
: was used to evaluate counting, simple addition and missing addend knowledpe
of first-grade pupils. Through excerpts from actual interviews, children's
‘- strategies in solving five different tasks are described. The technique is
offered only as a beginning step in designing a good diagnostic interview
CoL strategy.vahe,intqrviews were conducted as part of a larger rescarch pro- A
Ject; no flata are reported here. ’

Code: A. 1,2

’ s -

Peck, Donald, ﬁ.i and Stgﬁley'M. Jencks. 'What the Tests Don’'t P€ll." The -
Arithmetic Teacher, XXI (January, 1974), pp. 54-56. o ,

Va '

A , A
. Interviews with students often permit the diagnosis of conceptual difficulties
in mathematics that are not revealed through paper and pen@%?ftests. An

{

-
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example 1s glven of sixth-prade students who had solved a fractlon problem
correctly but were unable to explain what they had done or what {¢ meant,
Later, through a scerles of teacher-posed questions, one ot the students was
guided toward the reasoning that cenabled her to solve the same problem

with understanding; she ceven droew a pleture to defend her concluslon.  Teachers
can gain insight into children's depth of understandiug by having them talk

- about the process while solving a problem, and d(mnnh(lllln) knowledge through
the organization of familiar objects. - _— )
Code: A. 3.0 -
B. 3.1

.

Pincus, Morris, et al. "If You Don't Kiow de)LhJLdrvh Think, low Can You lelp
Them?" The Arithmetic Teacher, XXIT (Novembdr, 1975), pp. WO-5H8H,

L
..

The assumption that a child's mistakes in computation are caused by in-
sufficient knowledge of the basic arithmetic facts is often erronvous.
Careful analysis of errors through obscrvatfon and interview s cssentlal
in order to accurately diagnose the difficultics. An elementary school
mathematics committee looked for commou cerrors tor cach of the bastic
operations, and devised a series of diagnostic exercises for children fu
grades 4, 5, and 6. They found that questioning children odividoually was
the most effective diagnostic device. Difffcultles that were found commot
to the four basic operations, as well as those that were specific to ad-

- dition, subtraction, multiplication or division, are listed. Evary ftem
is followéd by a number of recommendations for rcv5dlxtion The commfttee's
report emphasizes the need for understanding cach child's thoupht processces
if an effective program of indivlaun1170d Instruction is to take places
Code: A. l 1, 3.0

B. 3 1, 4.1, 5. O

L3

Reisman, Fredericka K. A Guide to the Dingnostic Teaching of Arithmetic,
Columbus, Ohio: Charles E. Merrill Publishlng Company, 19/72.

This 1s a manual for preservice and in-se rvice teachers dealing with techniques

for teaching mathematics from klndgrgarten to the upper elermentary grades.
% Examples are given of children's difficulties with addition, subtrgction,

multiplication, d1v1sxon, and work with frdCtionH. There {s discussion of
the skills involved in doing arithmetic, and of ways to cvaluate a student's
strengths and weaknesses, 1ncluding guidelines for using standardized mathe-
matics inventories and for prcpariﬁg one's own informal inventorics. Teachers
are .provided with sample lesson plans, analysis of common errors children
make’in elementary school mathematics, suggestions for remediation, and
mini-case studies for practicing diagnostic skills. Practical applications
of prominent educators' and psychologists' hicrarchics are preseated,
inclpding those of Bruner Piaget, Gagne, Browncll, Krathwohl, Bloom, Ropers
and Maslow. = )

Code: A. 6.1 = -
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.RideHvl, C. Atan.  "A Diagnostic Iust rument for Hllhvalen;‘Th“ Affectdve
Domatn; A First Step.”  IProm l_’_x_'_«lv_(;gl_l_pxx___(_»_i__-V(;'_h_(-__;['hjnl__{{-lj_‘j‘i‘_-‘_[_gtuu_{c_'._rg-[!_m-
on Remedial Mathemat fea, pp. 99-109,  Kent, Obhto: " Kent State Uygpyerslty,
1976. .

L} -

The utxtlltwg/ :)p(!Cll]4f’ es that the lowerlng oY ghilll seoret for both (yementary and

high schoo! students may b t least partly gelateg Lo, he lack of soclal

applications, games, and a *'tun' approach during (he new l“-"“.“'m.ui'cf‘ ¢ra, whilch

ase fg el ldren s fgrerest. A

may have conlri,buu-'d slynltlcantly Lo a decr - '
diagnostic instrumeng, was deslpned to assess the pegsons 1or chijldren’s punjoyment
or lack of “enjoyment {n working wlth mathematics,  The 99-ftem guestlomatre

is based on the belfcef that It we can [{nd the reguens tor 4 chlpd's dlsinterest
in mathematics, we may be able td contribute to Improved ﬂChlPvacqt- No

data are proﬂunted; the questionnafre Is offered for use bY Othepry with tlie

hope that thelr responses will both refine and evaluate the Insppyment as g
dlagnostic tool. ‘

Code: A. 6.2

B. 3.5

)

Robertg, Gerhard H. "The Failure -Strategies of Third Grade Arithmegge pupils "
The Arithmetic Teacher, XV (May, 1968), pp. 442-44¢.

A study of 766 third gtaders was conducted In order to determing ghe
computational skills in which pupils were most def{cient and to gpalyze
their strategics that led to failure. Four major error ¢TeROrjeg were
noted: use of the wrong operation, error in recalling basic Number facts,
improper use of the algorithm, and responsecs that ghowed 1o discernible
. relationship to the given problem. Percentages of errors Caused py each
¢ of these faillure strategies are given. The largest number of ¢rrors in-
volved incorrec¢t application of the algorithm. Durely careless pymerical
errors were fairly consistent throughout the four apility levelg of the
children studied, but faulty algorithm occurred far more frequently in the
low ability group. Each fallure strategy is discugsed, and Stepg for

remediation are suggested. The authors cdnclude by gaying that geachers ~
must analyze children's computation methods in’ order to provide the necessary
help, : , ’ 1

Code: A. "1.6, 3.0

7 B. 4.2, 4s P

-

Romberg, Thomas A. '"'The Application/ of 'Process Evaluation' to Corrective
Instruction: A Suggestion." Ffom Procecdines of the Third National
Conference on Remedial Mathematics, pp. 110-121. Kent, Ohio: Kept
State University, 1976. o e .

- .
The conventional deductive method of inquiry is not appEOPfiate to the
: 3:pdy‘of most corrective instructional events. It jis sugge€sted phat
"process evaluation" is a better methodol\gy tO be applied to corrective
mathematics instruction; it 1s a descripti' and inductive search aimed-at
raising questions about an event rather than drawing conclusions, 1In
"process evaluation,' effects dre broadly conteived, for it 1s not realistic

38
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to focus ('ﬁ/tnnlv one des{red outcome; the time frame for data ulln-llug
fucludes pertinent fatormation trom betore, during, and atter lln- fn-
atruct fonal cvent; deweriptions of correct fve fnbtruction are constructed
from the collected data) and Interpretat fogs are tormulated trom the
descrifit lous to fdentity wmajor velatlowships,  "Process evaluatfon®
expands the notfon of effects heyond dipect intendod effects to arsearch
for others that are unintended.

Code: AL 50

Y
B. 3.0, 5.0 . )

Skarbek, James Foo "Diagnostic Analysis of Mathematics Skitts.” Lo The Stow

I.v.un(l dn Mathemat fes, the Thivty-tifth Yearbook of the Nat fonal Council

of Toachers of Matliemat {e: g, edited by W €. towry, ¢b als, pp-. 513-516.
W:l:;hlnglun, DC: Natfonal Council of Teachers of Mathematies, 1972,

In order to {llustrate oral analysis as a (Jf:uulzs:tiu' technique in deter-
mining mathematical skiltls, the explanations of four fourth-peade students,
as cach pvrfnrnu&!:l subtraction %l‘k, are glven.  The computations are
reproduced as they*appeared on the chiildren's papers.  In each ease, the
author dliagnoses the student's work and Indicates when further duestioning
is needed. )

Code: A. 3.0
" B. 3.1, 3.4

“

Smith, Robert F. "Diagnosis of Pupil Per formance on Place=Value Takkss,"

The Arithmetic Teacher, XXy(May, 1973), pp. 403-408.

A study was undertaken to identify skills prerequisite to the mastery
of place-valye tasks involving hundreds, tens, and ones, and to determine

which of these skills had not been mastered by primary grade children. After

12 prerequisite skills were identified, five place-value diagnostic tests
were designed and administered to 323 second-grade students in four paro-
chial schools in Brooklyn. The skllls measured on each test are listed, and
sample items includeS. .Skills that’ gave students difficulty are itemized.
Renaming nunerals proved to be troublesome for both high and low achievers,:
a finding that has also been reported by other research. It is suggested

'that in order to ensure pupil mastery of basdc skills prerequisite to

successful performance on more complex place-value tasks, teachers must
know what those skills are, teach them in proper sequence, diagnose each
student’'s mastery of them,. a?d adjust instruction accordlngly
Code: A. 2.1 P ’

B. 3.3, 4.1, 7.0

Ta
, .

Stake, Robeft E., and Terry Denny. 'Needed Concepts and Techn1QULs for UEilizing

More Fully che Potential of Evaluation. " In Educational Evaluation: New
Roles, New Means, the Sixty- eighth Yearbook of the National Socicty for thie’

Study ofvéducatlon, edited by R..W. Tyler, pp. 370-390., Chicago, Ill : The
Universify of Chicago Press, 1969.

-

Current diagnoﬁﬁic tools are not adequate for prescribing appropriate. treatment.

¢ N
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4
.

Uur concept ol dfasnoata most be eapanded to foclade preserdption an

woell e ecaeament Pducat fonal cvalwation should foaclade proprams as

woell o stadent pertonmance, Speclaliaty are Inereasioglv necded toy

a varfety ol cvaluat ive Casder, docbading helptay persons and fnstitatfons

couvey thedt purpose; daaeains fnstructional matertals and classroon

foetrast fong describine ctudent pertormance; ad puldiog the nelection

of dbaguoptic tools appropriate to piven tanks,  Suppestions for strength-

culnyg ceatuation methods are discusoed, and g varfoty ot stratep i€s and

redcarch tioding. are fnvladed, .

Coder AL 5,0 . . A

B. 3.0 )

Stenquist, John Lo "The Adainfstration of o Program of Diagnosis ang Remed fal
Instruction.” In Peducativonat Diagnosis, the Thirty-tourth Yearbook of the
Natfonal Soclery for the study of Education, pp. 269-302, Bloomington,

ITl.: 'ubli¢ School Publishing Coumpany , 1934, "

Emphasis is placed on the need for educatlon to be responsive to the wide
varfation among children, in order to insure that all pupils dill-yucuivu cqual
opportunity. An effoptive program of diapgnosis, under capable teadership,

Is eszential to this end. 1t should be characterized by: (1) good .
orpanirag fon &f personnel, wuided by a eownoit philosophy; (2) a research”
progran, which includes teachers and adminisgrators, to keep up with new
developacats and to o pulde the diagpostic work of the schoolsy (3) admin-
istrative peasures that fTacilitate diagnostic teaching; (4) Elwxcher;tr:lh)ing;”m
(5) selection of guuduinstrdctionul materials; and (6) careful record-keeping.
Code: AL 5.0 - '

B. 7.0

.

Thelen, Herbert A. "The Evaluation of Group Instruction." In Educational
EvﬁLnuLiun: Now angn; New Means, Ehe Sixty-—eighth Yearbook of the
Natiounal Socicty for the Study’of Kducation, edited by'R. W. Tyler,
pp. 115-155. Chicago, Ill.: The University of Chicago Press, 1969. .

'Diagnoéis is part of all instrq’tion, but its purposes and strategies
differ, depending on the nature and expectations of the classroom group.
Three basic views of. classrooms are described: (1) collectivity, where child-
ren are taucht essentially the same things at the same time and where diag-
‘nosis attempts to ascertain where individual students stand with respect to
specific: learning goals; (2) an interpersonal network, whetre children are seéen
in more individual terms and where diagnosis considers the private needs that.
may be diverting the individual's energy away from required tasks; and (3) a
microsociety where diagnosis is concerned with full functioning of everyone.

In the author's vicw, only the vision of the classroom as a microsociety can
deal with the student in all of these roles -- as learner, individual, '
and . group member. If we accept the concept of the classroom as an educative
community, then diagnosis can describe situtations with which individuals

can cope, rather than just measure fragmentary skills that are assumed to

]

meet evervone's needs. : .
Code: A. 5.2 : . - S
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"‘ Trueblood Cecil R. "A Model for Using Diagnosis in. Individualizing'Mathematics
: Instruction in the Elementary School Classroom, '"The Arithmetic Teacher,-
XVIII (November 1971), pp. 505-511. . . . .

W

""Trueblood argues that the current emphasls on planning for individual
 differences has changed instruction from a "means-referenced" (How should
I teach?) to a goal-referenced point of.view (What should I teach?), Four
‘types of individualization are briefly described: ‘Individually Prescribed’
Instruction (IPI), Personalized Instruction, ‘Self-dirécted Instruction,
and Independent Study. The author points out that for, each of thése, -
teachers require continuing 1nformatlon about the learner. A gOal_referenced
diagnosis- model (What, specific behaviors do - my learners possess?) is in- '
»cluded for classroom use of IPI. The model, outlines tasks and their sequenCe’.
- but no examples are given. Trueblood suggests some.ways in which the model
.. " would need to be modified for the PI, SDI, and ST context.'

Code . A. 3.0 : .- :
B. 2.0 . oL B R
Tyler, Ralph W. '"Characteristics of a Satisfactor§»Diagnosis." In Educational
"~ Diagnosis, the Thirty-fourth Yearbook of the National Society for the Study
of Education, pp. 95-111. Bloomington, I1l.: Public School Publishing
Company, 1935 ~ e FE ' )

.~ e

EffeCtlve dlagnosls must have worthwhlle objectives, validity, and nellabillty-.
it must provide comparable data. and sufficiently exact data; it must be e
comprehensive, ‘practicable,’ reasonably objective, appropriate to thé program,
carried to a'satisfactory level of Spec1f1c1ty, and conducted by quallflEd
people. (These characteristics-are.viewed-as essential in evaluatlng learnlng:
abilities in general; mathematics is not s1ng1ed out, for dlSCUSSlon except o
in a reference to the dlagnostlc tool of interview1ng. - .
Code A. 5.2 : D ¢ 3

3 L B. 1.0, 3.1 . . : .

. ) ) . . : . ﬁ", .4

Weaver, J. Fred' "Big Dividends from thtle Interv1eWS, The Arithmetlc Teacher ;

II (April, 1955), PP+ 40-47. e '
2

The interview, whereln children. "think out 1oud" ag they respond ‘to- specific

mathématical problems, is a fruitful instructional procedure that Can bg -

used by any classroom teacher. As a method of d1agnos1s»that 1s'more reveal;ng

than written answers.alone, it can be used to determlne different. 1evels Of

ability withifi one class and to evaluate change in in-individual student 5

ability. The knowledge gained from 1nterv1ews can be used ,to .assist the" teacher
. 1in developing-a differentiated instructional program to. meet the Varylp&,needs
“ of the students. An example is prov1ded by descrlblng interV1eWS with fourth

grade pupils to determine their understanding of’multlpllcatlon ’ S

Code: A. 3.0 v T
B. 3.1 SRS . :
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 West,” Tommje A. Diagnosing Pupil, Errors: Looking for Patterns," The Arithmetic
Teacher, XVIII: (Novemper, 1971), pp. 467-469. : A
' ‘ ! ‘ N ' - ‘ . . ’
DiagnosiS'that-lopks £br- patterns of, erzérs rather than random errors
o S§0u1d be the teacher's goal, for patterfis reveal the conceptual
X dlfficultles,chlldrén are having, their insufficiefft understanding of
?;'” ' the’ procedures they are trying:to use. Diagnostic teaching requires four
= ?bllitiéS?‘ (a) distinguishing between conceptudl and careless errors,.:(b)
. . . identjfying the Precise nature of the careless errors, (c) inferring the. . .
: - . jC8Use of the conceptya]l errors, and (d) prescribing remedial procedures J7, ». ...
" Sampjeg-of written work of three children are also analyzed. - I °
- 3 . - . i - l
. Code: 4A. 3.0 _ : " v o : Lo
B. 4.2, 7.0 )
o -~ . . o -
el ¢ : !’ ' - - R .
& ! S . L . .
i RN . " s
.\“ - . .,
K9 y
. v . . . ’}o
( o : -
l K - 2 - FO ) I
)4 N Ty - t}i\ ; A
Ry % L. - &
TR 4 . C oL
T .!- - * ~ ”(4 . . \W. 'é\m . '-L!; . -_x,_:vt‘ ’ ‘ ":-' rd ts
, 5" ¥ . / - i R ;. .'4"4 S \’ * i ;v__.?i;j(. zu h
b . ) ' ,9 . ,,‘" v st
, i3 Ty . “ 4 5
/ . . ‘\“.: ‘ " -—_ "'J ) : .
= r; ,. °: 4“' -
B ‘0 N S
I\ - . ’
T L 13 ot
s L, R o ‘?,"
. a RS ) .
. A Ao -
° ’ [N .
. e : * !
P K
. . . ' - '
. o
11 i R -
: . 2 ) ' =z
~ ‘ 42 - ‘ ey
2 , : . SR oL
Q ' . . ~ Y G ) 'é;TT‘T*

ERI!

Aruitoxt provided by Eic:



